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Introduction
The use of specialty protein products or crystalline amino acids to replace a portion of soybean meal has become common practice in nursery diets. In addition, research has shown that amino acid digestibility is greater in some of these alternative sources compared to soybean meal. Furthermore, differences between sources can exist. In recent years, the use of spray-dried blood meal and blood cells in nursery diets has gained popularity with swine nutritionists as a means to reduce the amount of soybean meal. Therefore, our objective was to determine differences in lysine bioavailability between spray-dried blood meal, blood cells, and crystalline lysine.
Procedures
A total of 330 pigs (BW of 23.7 lb) was used in a 21-d growth assay. Pigs were blocked by weight and allotted to one of 11 dietary treatments. There were five pigs/pen and six pens/treatment. Pigs were housed in the Kansas State University Segregated Early Weaning Facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple water to provide ad libitum access to feed and water.
Diets for the experiment included both a negative (.95% lysine) and positive (1.40% lysine) control with no added blood products or crystalline lysine (Table 1) . Additional treatment diets were formulated to increase the lysine level in the negative control diet by .15% increments (1.10, 1.25, and 1.40%) through the addition of L-lysine HCl, spraydried blood meal, or blood cells. Corn and soybean meal were held constant in all diets except the positive control, so changes in the levels of the above ingredients were determined by the lysine level. In addition, all diets were formulated to equal levels of energy, sodium, and chloride. Increased amounts of crystalline amino acids (methionine, threonine, isoleucine, tryptophan, and valine) were included in the diet as lysine concentration rose, especially for the diets containing no blood products to maintain a minimum ratio as suggested by the NRC (1998). Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 7, 14, and 21 of the treatment period.
Data were analyzed as a randomized complete block design with pen as the experimental unit. Linear and quadratic polynomial contrasts were used to determine the effects of increasing lysine levels from crystalline lysine, spray-dried blood meal, and blood cells in the diet.
Results and Discussion
Overall, pigs fed the positive control diet had improved ADG and feed efficiency compared to those fed the negative control diet (P<.001; Table 2 ). Regardless of lysine source, ADG improved linearly (P<.05) as dietary lysine increased. Pigs fed diets containing blood cells gained faster (P<.02) then those fed spray-dried blood meal. Average daily feed intake tended to decrease linearly (P<.08) with increasing spray-dried blood meal. In addition, a quadratic decrease (P<.001) in ADFI occurred with increasing amounts of crystalline lysine in the diet. However, pigs consumed more of diets containing crystalline lysine (P<.001) and blood cells (P<.01) compared to diets with spray-dried blood meal. This indicates that spray-dried blood meal may be less palatable to pigs when fed at high levels (>5%). The reduction in intake conflicts with other research indicating an increase in feed consumption with elevated levels of spray-dried blood meal compared to blood cells. How-ever, that research was conducted with smaller and younger pigs, which may indicate a possible decrease in palatability for spray-dried blood meal as pigs get older.
As the lysine level increased in the diet, pigs had a linear improvement in F/G (P<.007), regardless of lysine source. Feed efficiency increased by 1 1.6, 13.6, and 12.7% when they consumed diets with increasing amount of synthetic lysine, spraydried blood meal, and blood cells, respectively.
To determine the lysine bioavailability of spray-dried blood meal and blood cells relative to synthetic lysine, a slope-ratio of the efficiency of gain response was utilized. If L-lysine has a lysine bioavailability of 100%, the lysine bioavailabilities of spraydried blood meal and blood cells were 103 and 102%, respectively. These data are in agreement with previous research showing that blood meal (ring-dried) had a greater lysine bioavailability than crystalline lysine. This is supported by the fact that pigs in our study were more efficient when fed diets containing spray-dried blood meal (P<.03) and tended to be more efficient when fed diets containing blood cells (P<.14) compared to diets containing crystalline lysine.
These findings indicate that the use of blood products in diets is beneficial for increasing efficiency of gain compared to the use of crystalline lysine. Furthermore, the lysine bioavailability of spray-dried blood meal and blood cells is equal to or slightly greater than that of crystalline lysine. 
